Topographical Mapping of Isoform-Selectivity Determinants for J-Channel-Binding Inhibitors of Sphingosine Kinases 1 and 2.
Sphingosine kinase enzymes (SK1 and SK2) catalyze the conversion of sphingosine into sphingosine 1-phosphate and play a key role in lipid signaling and cellular responses. Mapping of isoform amino acid sequence differences for SK2 onto the recently available crystal structures of SK1 suggests that subtle structural differences exist in the foot of the lipid-binding "J-channel" in SK2, the structure of which has yet to be defined by structural biology techniques. We have probed these isoform differences with a ligand series derived from the potent SK1-selective inhibitor, PF-543. Here we show how it is possible, even with relatively conservative changes in compound structure, to systematically tune the activity profile of a ligand from ca. 100-fold SK1-selective inhibition, through equipotent SK1/SK2 inhibition, to reversed 100-fold SK2 selectivity, with retention of nanomolar potency.